Localisation and characterisation of homoserine dehydrogenase isolated from barley and pea leaves.
Two forms of homoserine dehydrogenase exist in the leaves of both barley and pea; one has a large molecular weight and is inhibited by threonine, the other is of smaller molecular weight and insensitive to threonine but inhibited by cysteine. The subcellular localisation of these enzymes has been examined. Both plants have 60-65% of the total homoserine dehydrogenase activity present in the chloroplast and this activity is inhibited by threonine. The low molecular weight, threonine-insensitive form is present in the cytoplasm. Total homoserine dehydrogenase activity from barley leaves showed progressive desensitisation towards threonine with age in a similar manner to that previously described for maize. It was shown that the effect was due to desensitisation of the chloroplast enzyme, and not to an increase in the insensitive cytoplasm enzyme. No corresponding desensitisation to threonine was detected in pea leaves. The different forms of homoserine dehydrogenase could be separated from pea leaves by chromatography on Blue Sepharose; the threonine-sensitive enzyme passed straight through and the threonine insensitive form was bound. A similar separation of the barley leaf isoenzymes was obtained using Matrex Gel Red A affinity columns; in this case however, the threonine-sensitive isoenzyme was bound. In both plants, the threonine insensitive isoenzyme was subject to greater inhibition by cysteine than was the threonine-sensitive isoenzyme.